Purpose. To measure the femoral tunnel length created through a far medial portal and determine its correlation with body height, limb length, and thigh length in 404 Indian patients undergoing anterior cruciate ligament (ACL) reconstruction. Methods. 364 male and 40 female Indian patients aged 18 to 51 (mean, 26.8) years underwent ACL reconstruction by a single surgeon using the hamstrings tendon autograft. Their body height, limb length, and thigh length were measured by a single assessor, as was the femoral tunnel length. Results. The mean femoral tunnel length was 34.5 mm. It was <30 mm in 28 patients and <25 mm in 2 patients. The correlation coefficients of the femoral tunnel length with body height, limb length, and thigh length were 0.485 (p<0.0001), 0.426 (p<0.0001), and 0.304 (p<0.0001). No patient had posterior wall blowout fracture. Conclusion. The femoral tunnel length positively correlated with body height, limb length, and thigh length in 404 Indian patients.
introduction
In anterior cruciate ligament (ACL) reconstruction, femoral tunnel drilling by the transtibial technique has been widely used. 1 Nonetheless, the transtibial technique leads to a vertical graft placement and anteroposterior translational stability, but rotational instability and positive pivot shift may persist. 2 Anatomic ACL reconstruction using an independent femoral tunnel through the standard anteromedial portal or an accessory medial portal enables the graft to be placed in a more anatomic or horizontal direction. 3 This enables better anteroposterior translational stability and rotational stability, 4 decreased tension across the graft, increased motion, and decreased posterior cruciate ligament impingement. This technique can also slightly enlarge the intra-articular aperture of the tunnel for graft incorporation and prevention of early graft movement within the tunnel. 5 It is compatible with any fixation, particularly with interference screw fixation, as it allows for true parallel screw placement via the same portal and at the same angle as that of tunnel creation. 6 Nonetheless, there is a learning curve for the technique. Care must be taken to protect the medial meniscus and medial femoral condyle while inserting instruments from the medial portal. [7] [8] [9] There is a concern that drilling an independent femoral tunnel through a medial portal may lead to a shorter femoral tunnel and an increased risk of blowout fracture of the posterior wall of the lateral femoral condyle. 10 Thus, the knee should be kept in maximal hyperflexion during femoral tunnel drilling. 2 In studies assessing the femoral tunnel length created through an accessory medial portal, 4, 11, 12 only one attempted to correlate it with various anthropometric variables (body height, body weight, and body mass index). 4 This study measured the femoral tunnel length created through a far medial portal and determined its correlation with body height, limb length, and thigh length in 404 Indian patients.
Materials and Methods
The study was approved by our institutional ethics committee. Between August 2013 and July 2015, 364 male and 40 female Indian patients aged 18 to 51 (mean, 26.8) years underwent ACL reconstruction by a single surgeon using the hamstrings tendon autograft.
Body height, limb length (anterior superior iliac spine to medial malleolus), and thigh length (anterior superior iliac spine to lateral joint line) of the patients were measured by a single assessor, as was the femoral tunnel length.
A standard arthroscopic anterolateral portal and a far medial portal were used. A spinal needle no. 18 was used to identify the position of the far medial portal from where visualisation of the ACL footprint was optimal. Delineation of the anatomic landmarks of the lateral condylar ridge and bifurcate ridge was facilitated by electrothermal ablation. The femoral point of entry was marked with a bone awl at the ACL footprint under arthroscopic guidance (Fig. 1a) . With the knee in maximal hyperflexion, a guide pin was introduced into the femur and a 4.5 mm cannulated drill bit was used to create the femoral tunnel (Fig.  2) . The femoral tunnel length was measured with a depth gauge (Fig. 1b) . The femoral tunnel was then reamed with a femoral reamer. Care was taken to leave the last 5 mm of outer femoral cortex unreamed.
Correlations of femoral tunnel length with body height, limb length, and thigh length were determined. Femoral tunnel lengths in different populations were compared using the 2-sided independent t-test. A p value of <0.05 was considered statistically significant. Table 2 ].
discussion
The graft length within the tunnel should be at least 15 mm. 13 With a 10-or 15-mm endobutton loop, the femoral tunnel length should be at least 25 or 30 mm, respectively. If the femoral tunnel length falls short of the sum of the graft length in the tunnel and the endobutton loop length, the graft can be fixed with a tight rope (instead of an endobutton). In 2 of our patients, the femoral tunnel length was shorter than 25 mm. The femoral tunnel was thus reamed 5 mm short of the actual length and the length of the graft fixed with a tight rope was equal to the femoral tunnel length being reamed. Body height positively correlates with femoral tunnel length. 4 As height varies in different races, so should femoral tunnel length. Preoperative assessment of femoral tunnel length can determine the success of ACL reconstruction with femoral fixation by endobutton.
conclusion
The femoral tunnel length positively correlated with body height, limb length, and thigh length in 404 Indian patients.
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